
1 . N 0V.S1J7

Thermal Treatment Test Facilities 5/19/88 Rev. 0
nwwV^ullV.nn •

(n/^MMasMIpIC MI 1.•.,rT BU

FcRY 1. EPA/STATE I.D. NUMBER

3 DANGEROUS WASTE PERMIT APPLICATION I I W A 7 s 9 o s 1 9 1 6 1 7

COMMENTa

Ptees an'R' In the spproprlete boa In A or 8 bdor (mnk we box only) to Indleets vhather th41a the Not eppaeetlon you ere aubmltqnp he Yew fedUqy m e revised eppPesllenn. 81h1e

Ib yeww nret eppllcstiun endyeu eNesdT knowyew IscllttY's EPAISTATELD. Number. or U this Y e rerhed spplka8on, enteryow ftcNNye EPMSTATE 1.0. Number Y Se<Ilanl sbove.

1.OaaTtqFACUIY fawNNnubnFroreMWbna^x(alW-hcnM1.
Q

2. NlWFACtITYfCaw9lNeXwneNe^.1
CarpNrenrnaNO..I

FCPNEwFACNREl.
PROVIIH RR OATE

FOq!%41TtKIFACal11ES.PROVCtiHEDARfmo.daF.lye) • fmc..GeY.EIr.IOPERA•

1 7 ^
f^EPn,1^,.ErDAN011iNEDATECORlIAUCnONCOMMENCED

l^MPNECTEDTOlE(34N

0 1. FACILnY HAS AN nREmM STATUS PERWT q Z. FAC0.RYIUSAFnMLPERWT I

rt pROCESSES - CODES AND DESIGN CAPACITIES

A. PROCESS CODE - Enter Ihe eode frem the llst ol preeess codes belaw that beat describeuach praceu te be usad At the fscilltY. Tsn IMee ere provided for en1e14n0 cadee. II morn

pnee are needed. enter the cede(e) N the space prodded. If a procssE will be used that Is not Included In the Ilst of eodea belew. then describe the process (Incfud)ng its deslgn

dFScPy) In the FPSee prorided on the (Secrlan 1a.C).

EL pROCESS OESION CAPACITY - For eeeh code entered In column A ento the eepeclty of the proceas.

1. AMOUNT - Enter the emaunt.

L UNITOFMEASURE-ForeschtnwuntenteredYcolwm8(t),antsrlheeodelromlhe0etofsn8meuweeodesbelawlhetdeeenbeetheunllefineasureueed.Ontylheuniteof

...two Ihel ve Rtled bslaw Eheuld be used.

MO- APPROPRIATE UNITS OF FaO,
APPROPRfATE UNITS OF

can MEASURE FOR PROCESS CESs MEASURE FOR PROCESS

FIMClSS COOt DESIGN CAPACITY PEOCtBS COCE DESIGN CAPACITY

Storeaec Treetmenb

CONTAINER(bartN.drwn,etc.) 8D1 OALLONSORUTERS TANK TOl GALLONS PER DAY OR
TANK 302 GALLONSORUTERS UTERS PER DAY

WASTE PILE S03 CUBICYAROSOR SURFACE IMPOUNDMENT T02 GALLONS PER DAY OR

CUBICMETERS LITERS PER DAY

SURFACEIMPOUNOMENT 304 GALLONSORL.fTERS
INCINERATOR T03 TONS PER HOUR OR

METRIC TONS PER HOUR-
Olapceeh

INJECTIONwELL 080
LANOFILL Da1

LANDAPPLICARON 082
OCEANOISPOSAL 083

SURFACEIMPOUNOMENf OBA

UNR OF

UPROFMEASURt COOti

6A1.L0Ne . . ....... .... ..... .... ............. D
LIIEft! . .... ................. ............. L
CtnIn:YAROS ..................... ............. Y
CUmC WRlNS ...................... ............. C
GALLONSVER0AY ... ............... .............U

GALLONS OR LITERS

!W<evEi/EMir
Ia.Am• mN

dqmaatl roe0
ORHECTARE-METER
ACRES OR /IECTARES
OALLONS PER DAY OR
LITERS PER DAY
GALLONS OR LITERS

OTHER(UswlorphYNeslohemlcel.
Ihermel or blalo0iee11reetmeAt
processes not occurrln0 in Isnks.
eMsce impoundments or Inelner-
AtwE. Describe the proceaeo In
the epau IMOV9ded: Section IBC.)

UMTOF
IIFAlUp!

URROFMEASURE COpL

UTLRSPERCAY .. .............. ........... ...V
rCNa PFA HO U11 .. ... . .......... ............. . 0
METpIC TONS PEAHOUR .......... .............. W
nALLONSPERNOIIR . ............ ............. t
UTERSPEaIqUrl . ........... ... ......... .....H

GALLONS PER HOUR OR
LITERS PER HOUR

T04 GALLONSPEROAYOR
LITERS PER DAY

UNrT or
MEA9UP!

UHTOFM[ASURE COOt

ACREFEET ..... .............. ... .. ..... ..^.. A
HlCTAREMEfEq ... .... .... .. F

...... . ..ACRES ... .. . . ^,... ^. . . a
IIECTARES... ......... . ... ....... . .. ... 0

EXAMPLE FOR COMPLETING SECTION III (ahown In gne numbera X-1 and X-2 below): A /acil)ty has two storage fanka, one tank can

hold 200 gallons and the ather can hold 400 gallone. The facility also has an Ineineretar that can burn up to 20 gallons per hour.

NI
8. PROCESB OESIGN CAPACITY I. PROCESS DESIGN CAPACITY

A.PRO- FOR ^ A.PRO- ZU^ FOp

L Y CESS
C E 0 MEA- OFFNaAL L Y l)EBS

COD! OP MEM OFFICIAL
1 8 OO I. AYOUNT SURE USE I 8 I. AMOUNT SURE UBE
N 8 (homnn (elanrp (anNr ONLY N E fnannN lwslMl fMa ONLY
E R Iaowl caw) ! R Iaa.N codN

X-I S1 01 2 600 G

0

)

2

annua

3I*thislpermit covers sev era l*t

4
^# ived from EPA and WDOE i

20 61

7

8

cnyoi

`' 1%'L

facilities based

ECtae m BCY O10F31 Fann 3 ReY. 2184 PAGE I OF 3



Thermal Treatment Test Facilities 5/19/88 Rev. 0
Conlinuad from the Iront.

IIt. PROCESSES (continued)

C. SPACE FOR ADDITWNAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESS (eoda "T04"). FOR EACN PROCESS ENTERED HERE INCLUDE DESIGN CAPACITY.

T04

This permit application covers treatment of radioactive mixed waste (RMW) and hazardous
wastes via various thermal treatment R&D processes. The primary thermal treatment (non-
incineration) processes are In Situ Vitrification (ISV) and waste vitrification.

ISV is a thermal treatment process that converts contaminated soils and=sludges into a
glass and crystalline product. An electrical current is passed among an array of four
electrodes imbedded in the contaminated soil or sludge, melting and glassifying it. The
process continues outward and downward until the appropriate vitrification depth is
obtained. RMW and dangerous waste constituents are stabilized in the glass and
crystalline product. Organic contaminants are destroyed by pyrolysis, and the pyrolysis
products oxidize as they migrate to the surface. PNL currently operates four
treatability testing units (bench-, engineering-, pilot-, and large-scale). The
engineering- and bench-scale units are located in the 324 Building in the 300 Area on the

Hanford Site. The pilot- and large-scale units are transportable within the Hanford
Site. The design capacity of the units vary from 5 gallons per day (bench-scale) to
17,000 gallons per day (large-scale).

( continued on following a e
IV. DESCRIPTION OF DANGEROUS WASTES

A. DANGEROUS WASTE NUMBER - Enter the four digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. II you handie

dangerous wentea which are not listed In Chapter 173-303 WAC, enter the four digit number(a) that describes the characterletlea andlor the toxic eon•
•taminants of those dangerous wastes.

B. ESTIMATED ANNUAL OVANTITY - For each listed waste entered in column A estimate the quantity of that waste that will be hendled on an annual basis.

For each cheracferietic or toxic contaminant entered in column A estimate the total annual quantity of all the non-Iiated weate(e) that will be handled which

possess that characteristic or contaminant.

C. UNIT OF MEASURE - For each quantity entered In column 8 enter the unit of measure code. Units of ineeaure which must be used and the appropriate codes
are:

ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE COOE

POUNDS . ...................................................... P Kn.OGRAMS.................................................... K

TONS ........................................................... T METRIC TONS .................................................. M

If faciply raaerds uaa any onnr unit of masure for quantlty, the unita Of maasuta ..at be converted Into one of the raquired unna Of ineasure lakbq Into eeeount the apymVdala dao-

ahr or specdic gravity at the waste.
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Thermal Treatment Test Facilities

III. PROCESSES ( continued)

Waste vitrification prototype equipment is located in the 324 Building.
Treatability studies are performed using simulated and actual RMW samples.
RMW is mixed with glass- forming materials and vitrified into a highly
durable glass for disposal. The design capacity ranges from 1.5 gallons per
day (bench-scale) to 30 gallons per day (pilot-scale).

In some treatability studies with ISV, vitrified soil is left in place for
additional study before either being removed or designated as nonhazardous.

Other thermal treatment processes covered by this permit include plasma arc
pyrolysis, in situ heating of soils and sludges for removal of organics,
metal melting for volume reduction and immobilization of contaminated metals,
gamma induced oxidation of organic chemicals, thermal treatment for the
drying and decomposition of liquid slurries, in can melting of soil wastes
and liquid slurries, and microwave heating to dry and immobilize liquid and
solid wastes.
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IV. DESCRIPTION OF DANGEROUS WASTES (continued)

A. C. UNIT D. PROCESSES
L
I N
N 0
E .

DANGEROUS

WASTE NO.
f«nxeoa.l

E. ESTIMATED ANNUAL
QUANTITY OF WASTE
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I. PROCESS CODES
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2. PROCESS DESCRIPTION
(..eed.I.mlwNxroNIXn1

I D 01 01 30 T T 0 4 Treatment

Z D 0 0 450

^ D 0 0 3

D 0 -

s D 0 0 450
1

6

7

a D 0 0 8 450

9 D 0 0 9 450

Io D 0 1 0 45 0

t t D 0 1 1 450

I Z D I 70

II D 0 1 3 70

Is D I O 1 4 70

IS D 0 1 5 7 0

15 . D 0 1 6 70

IT D 0 1 7 70

18 W IT 0 1 450

19 I

zo W iP 0 1 70

-'I W P 0 2 70

22 W 0 f 0 1 1 70

Th
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'

F 0 0 13 1 7 0

2s F I 0 1 0 1
6 !F 10 10 1 5 ! 70
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COMM." tratn P.Oo 2.
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s K 1 0 1 1200

9 K 1 0 2 1200

to W 0 0 1 30

I I Total annual uanti i 1 not excee 7 0
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Cantlnuea trom the Ircnt.

IV. DESCRIPTION OF DANGEROUS WASTES (continued)

E. USE THIS SPACE TO LIST ADOITIONAL PROCESS CODES FROM SECTION O(1) ON PAGE 3.

The RMW and hazardous waste to be handled in thermal treatment test facilities include listed
wastes, wastes from nonspecific sources, characteristic wastes and state-only wastes.

These thermal treatment test facilities are currently tested in the engineering development
laboratory (EDL), EDL high bay and hot cell complex of the 324 Building, the ISV test site
west of the 300 Area (see attached drawing), the 116-B-6-1 crib, and other selected labora-
tories in the 324, 325 and 331 Buildings. These technologies may be used in other facilities
and at RMW/hazardous waste remedial action locations.

V. FACfLITY DRAWING
AII existing lacnlliea must include In the apaae provided an papa ! a scale durwmp of the lacillty (aN inatructlons far more duup.

Vt. PHOTOGRAPHS

An existing facllitiea must inUude pnologrecha (aedal or pround-levea that clearly delineate ap existing atructurea; existing storape. treatmm and disposal veaa: and

utea of luture stara4e, treatment or disposal areas (see manucttons for more dma).

VII. FACILITY GEOGRAPHIC LOCATION is intorma tion appears on t h e attac h e d d rawin g an d ioto ra h. i
LATRUDE (degrees., mrnutea. d aacnnda) LONGITUDE (depraaa, minulw. 3 seconda)

Vlll. FACILITY OWNER

q A. II the faellity aaneria dao IM faellhy eparaler as Ilated in Sectlon Vp on Farm 1, °Genenl Inlormation°, place an "X" n the bpX to the len and skip to Section IX Ealow.

B. It the lacilltf ov'ner la not the facilily opetelar as listed in Semlon Va an Form 1, pomplate the lollovrinp ilema:

1. NAMEOFFAGLNY'SLEGALOWNER I 2. PHONENO.(areecode6no.)

1 STREET OR P.O. BOX I 4. CtTYORTOWN 5. Sr.1 S. ZIPCODE
. . . ^ ^ . , I ^

.

.

. .

. ^

I I I

IX. OWNER CERTIFICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information,

including the possibility of fine and Imprisonment.

NAME ( rmt rype)

Mic^iael J. Lawrence, Manager
SIGNATURE DATE SIGNED

U.S. DOE, Richland Operations ^-^

X. OPERATOR CERTIFICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached

documents, and that based on my inquiry of those individuals Immediately responsible for obtaining the infomration, I believe that the

submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information,

including the possibility of fine and imprisonment.

NAME(prmfnrrype) SIGNATURE DATE SIGNED

SEE ATTACHMENT
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X. OPERATOR CERTIFICATION

5/19/88 Rev. 0

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this and all attached documents
and that based on my inquiry of those individuals immediately responsible for
obtaining the information, I believe that the submitted information is true,
accurate and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and
imprisonment.

Micha J. Lawrence, Manager Date
Department of Energy
Richland Operations Office

Wil l i am R. Wi l ey, Di rector Date
Pacific Northwest Laborat^ry
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Site Plan
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Thermal Treatment Test Facilities

In Situ Vitrification Process Trailer Schematic
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Flow Diagram for Vitrification Process
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